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ABSTRACT : PROBLEM TO BE SOLVED: To improve running performance on an ice and snow road or 
wet road while preventing irregular wear. 

SOLUTION: At the time of running on an ice and snow or wet road, sipe grooves 33 tend 
to be blocked, but since sidewalls of protrusions 35, 36 of one and the other sides bent 
and protruded in a ridge state are brought into contact with one another to be supported to 
one another, blocking is suppressed. Since the protrusions 35, 36 formed at the sipe 
grooves 33 protrude in reverse (both) direction, a rubber volume of a sectional area 34 
becomes substantially equal at both sides of the grooves 33. As a result, lateral rigidities 
become substantially uniform at either sectional area 33 to suppress occurrence of 
irregular wear. 
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(57) [Abstract] 

[Problem] While preventing irregular wear, running 
performance with icy and snowy road and wet road 
itirnproves. 

[Means of Solution] When running with ice and sno 
w and wet road, plugging it tries the sipe groove 33 
to do, but side wall of one side , other side protruding 
part 35 and 36 whichthe bending overhang are done 
contacting mountain shape, in order to stretch 
notoally,the aforementioned plugging is controled In 
addition, because protruding part 35 and 36 which 
were formed to the sipe groove 33 overhang have done 
in opposite (Pi) direction, rubber volume of the 
partition region 34 becomes almost equal with both 
sides of sipe groove 33, as a result,the side stiffness 
regarding no partition region 34 almost becoming 
uniforrr^occurrence of irregular wear is controled. 
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[Qaim 1] It has block of multiple which was formed by 
with multiple auxiliary groove whichis crossed in 
multiple main groove and these main groove which 
extend to ciraimferential directionwhich is provided in 
tread part as, As with respect to substance it makes 
same in pneumatic tire where thesipe groove which 
extends almost parallel to auxiliary groove in block of 
the any was formed, groove width W of 
aforementioned sipe groove in entire areaof sipe groove, 
in said sipe groove facing toward one side protruding 
part and other side whichthe bending overhang are 
done in mountain shape facing toward one side in 
mountain shapethe bending overhang pneumatic tire 
which designates that other side protruding part which 
is donetogether is provided as feature. 

[Qaim 2] Aforementioned one side , height H of other 
side protruding part, pneuiratictire which isstated in 
Qaim 1 which designates J as inside range of 0.5 to 3. 
0 two times groove width Wof sipe groove together. 

[Qaim 3] Aforementioned one side , pneumatic tire wh 
ich is stated in Qaim 1 whichprovides connected 
rubber which connects with one side sidewall and 
theother side sidewall of sipe slot to distributed 
positions of other side protruding part. 

[Qaim 4] It can provide multiple secondary bone whic 
h forms multiple irainbone which forms main groove 
which extends to circumferential direction in tread part 
ofthe pneumatic tire and auxiliary groove which is 
crossed in said main groove as, These main, Is 
surrounded in secondary bone and forms block of 
multiplein aforementioned tread part to recess of any 
which, In mold for vulcanization of pneumatic tire 
which possesses tread errix>ssingaspect where it can 
provide blade which forms sipe groove whichextends 
almost parallel to auxiliary groove putting, As it 
makes substantial fine thick aforerrEntioned blade in 
theentire area, bending doing said blade with partially 
multiple sites, facing toward theone side bending part 
and other side which overhang it does in mountain 
shape facing towardthe one side in mountain shape 
overhang mold for vulcanization of thepneurnatic tire 
which designates that other side bending part which is 
done is provided asfeature. 



[OOO 1] 
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[Description of the Invention] 
[0001] 

[Technological Field of Invention] This invention whe 
n vulcanizing pneumatic tire and said pneumatic tire 
which possessthe sipe groove in tread part, regards 
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mold for vulcanization which isused 
[0002] 

[Prior Art] Generally, running performance with icy an 
d snowy road and wet road in order to iirprove,the 
sipe groove (cut) of narrow large nurrber is formed in 
block surface of tread part,the water film is cut as with 
edge of said sipe groove, it inhales wateron road 
surface in sipe groove and £ increases & thing is 
done. But, This kind of sipe groove lar^ nurrber is 
formed in block when, Because block to be small 
fragment it is done with sipe groove, theside stiffness 
of block decreases, as a result, block becomesdefonred 
largely at time of running and sipe groove does 
theplugging, running performance where because of 
this, collection water expulsion behavior decreasesand 
in icy and aiowy road and wet road there is a 
problemthat it becomesinpossible to improve in 
satisfactory. And, as for this kind of tendency, it 
becomes, more remarkable in thetire for icy and snowy 
road where it can use foamed rubber where hardness 
(stiffness) is lowin portion of tread part. 

[0003] In order to solve this kind of problem, kind oft 
hose which are statedin for exarrple Japan 
Unexamined Patent Publication Hei 5-58118 
disclosure were proposed this, as shown in Figure 
1 6, being something which provides theprotruding 
part 13 of multiple which bending overhang is done in 
hemisphere facing towardthe one side, just width of 
sipe slot 12 leaving with other side sidewall 13a 
whichdoes convex spherical surface regarding said 
protruding part 13 and one side sidewall 13b which 
does theconcave spherical surface to each sipe slot 12 
which was fonred to block 11 you engage. Asa 
result, tire irinriing, when it tries, that block 1 1 
willbecome deformed, contacting with other side 
sidewall 13a and one side sidewall 13b in protruding 
part 13,to stretch rrutually, deformation of 
aforerrentioned block 1 1 iscontroled 

[0004] 

[Problems to be Solved by the Invention] But, There b 
eing this kind of conventional pneumatic tire, 
protruding part 13 which is provided in each sipe 
groove 1 2 has done in each case facingto only one 
side, overhang for sake of, volume of rubber vtfiich 
partition is done receiving influenceof protruding part 
1 3 with sipe groove 12, there is a problemthat there 
are tirreswhen it becomes with large with partition 
region 14 which is position of theother side , from 
partition region 14 which is position of one side of 
sipe groove 12 as aresult, side stiffness is times when 
irregular wear occurs in block 11 depending upon 
partition region 14 differing. 

[0 0 0 5] ZO&WiZ. «S«£ffl*lLfc*<e>*B». 'MM [0005] This invention, while controling irregular wear, 
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running performance with icy and snowy road and 
wet road offers pneumatic tire which it can improve, 
when andviilcaniztng this kind of pneumatic tire, it 
designates that mold forvul cariization which is used is 
offered as objective. 

[0006] 

[Means to Solve the Problems] As for this kind of obj e 
ctive, It has block of multiple which was formed by 
with multiple auxiliary groove whichis crossed in 
multiple main groove and these main groove which 
extend to ciroimferential directionwhich is provided in 
tread part as, In pneumatic tire where sipe groove which 
extends almost parallel to theauxiliary groove in block 
of any was formed putting, With respect to substance 
it makes same groove width Wof theWbrementioned 
sipe groove in entire area of sipe groove as, In said 
sipe groove facing toward one side protruding part and 
other side whi ch bending overhang aredone in 
mountain shape facing toward one si de in mountain 
shape in providingthe other side protruding part which 
bending overhang is done together to depend, In 
addition, It can provide multiple secondary bone 
which forms multiple mainbone which forms main 
groove which extends to circumferential direction in 
tread part ofthe pneumatic tire and auxiliary groove 
which is crossed in said main groove as, These main, Is 
surrounded in secondary bone and forms block of 
multiplein aforementioned tread part to recess of any 
which, In mold for vulcanization of pneumatic tire 
which possesses tread ernbossing^spect where it can 
provide blade which forms sipe groove whichextends 
almost parallel to auxiliary groove putting, As it 
makes substantial fine thick tforementioned blade in 
theentire area, bending doing said blade with partially 
multiple sites, feeing toward theone side facing toward 
one side bending part and other side which overhang 
it does inthe mountain shape it can achieve by 
providing other side bending part which overhang 
itdoes in mountain shape. 

[0007] Now, aforementioned pneumatic tire icy and sn 
owy road or wet road assume that ithas run This time, 
Receiving external force from road surface, it deforms 
block of tread partfor sake of, Collapsing, plugging it 
tries sipe groove which was formed to said blockto do 
but, Aforementioned way in order in sipe groove for 
other side protruding part whi ch thebending overhang 
is done to be provided together in mountain shape 
facing toward theone side rjrotruding part and other 
side which bending overhang are done in mountain 
shape facingtoward one side, these one side , side wall 
of sipe groove in other side protruding partcontacting, 
to stretch mutually, deformation of 
aforementionedblock is controled Because of this, as 
for water on icy and snowy road and wet road 
beingsucked in sipe groove securely, collection water 
expulsion behavior irrproves,the running performance 
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with icy and snowy road and wet road improves. 
This time, It was formed to sipe groove one side , As 
for other side protruding part respective one side, 
overhang it has done in mountain shape feeing toward 
other side for thesake of, rubber volume of partition 
region which partition is done protruding part existing, 
with partition region which is position of one side of 
sipe groove and thepartition region which is position 
of other side becomes almost equal dependingupon 
sipe groove, as a result, side stiffness of block 
regarding repartition region almost becoming uniform, 
occurrence of irregular wear is controledin effective. 

[0008] In addition, as stated in Claim2 , if it constitut 
es, while maldngpulling out blade for sipe groove 
formation in after vulcanizing easy, thecollection water 
expulsion behavior of sipe groove it can improve in 
effective. Furthermore, as stated in aaim3 , if it 
constitutes, deformation ofthe one side and other side 
protruding part at time of rinmng of tire can 
becontroled When and, vulcanizing aforementioned 
pneumatic tire, if kind of moldfor vulcanization which 
is stated in Claim.4 is used, sipe groove 
anaforementioned way can be formed accurately and 
easily. 

[0009] 

[ErrixxJirnent of Invention] Below, 1st eni^odiment oft 
his invention based on the drawing is explained 
Figure 1 , In 2 putting, As for 21 being a tread part of 
pneumatic tire 22 which is superior in theice and snow 
performance to be, In this tread part 2 1 rubber layer of 
2 layers, here there is a position of theradial direction 
outside and outside rubber layer 23 which touches to 
road surface and inside rubber layer 24 which isin 
position of radial direction inside are arranged, 
usually aforementionedoutside rubber layer 23 is 
formed from rubber which possesses multiple closed 
cell in foamed rubber namely inside, is constituted from 
rubber (nonfoaning rubber) where on one hand, the 
inside rubber layer 24 Shore A hardness is higher than 
Shore A hardness of aforementioned outside rubber 
layer 23. And, volume proportion for tread rubber 
entirety of aforementioned outside rubber layer 23 has 
thenecessity in order to improve, to designate ice and 
snow performance as 10 % or higher. 

[00 10] As it extends to circumferential direction, as mi 
ltiple which leaves to axial direction^ere main groove 
26 of 4 and in these main groove 26 it crosses in right 
anglethe multiple auxiliary groove 27 which leaves to 
cfrcumferential direction which ends in outermost both 
main groove 26are formed in outer surface of 
aforementioned tread part 21. As a result, block 28 of 
rectangular plurality is formed by tread part 21 
between main groove 26 of 2 which to position of 
outermost side is, bywith these main groove 26 and 
auxiliary groove 27, in addition, in tread part 21 with 
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themain groove 26 and tread edge T of 2 which is 
position of outermost side continuing in 
circumferential direction, rib 29 which extends is 
respectivelyfonredL 

[001 1] Block 28 of any among aforementioned block 
28, here sipe groove 33of one or more (3) is formed by 
outer surface of block 28 of alkespectively, these sipe 
groove 33 as almost it extends parallel to auxiliary 
groove 27,the both ends are open in main groove 26. 
Because of this, each block 28 multiple which leaves 
to circumferential direction due tothese sipe groove 33 , 
here partition is done in partition region 34 of 4, but 
therubber volume of these partition region 34 
regarding no partition region 34 is almost equal. In 
addition, depth of these sipe groove 33 
aforementioned main groove 26, issomewhat more 
shallow than groove depth of auxiliary groove 27, 
deepest part exceedingthe outside rubber layer 23, 
invades to inside rubber layer 24. groove width W of 
aforementioned sipe groove 33 narrow, it is a 1.5 
rnrrit is quite usually from 0.5 mm by comparison with 
theaforementioned main thing and groove width of 
auxiliary groove 2 6, 2 7, in addition,with respect to 
substance same in entire area of sipe groove 33. And, 
this way when groove width Wof sipe groove 33 with 
respect to substance itis same in entire area of sipe 
groove 33, groove width, by comparison withthe kind 
of case which becomes partially narrow by fact 
thatportion of side wall of said sipe groove 33 swells 
in partially inside, collectionwater expulsion behavior 
• improves. 

[0012] In Figure 2 , 3, 4 and 5, multiple , here one si 
de protruding part 35, andthe multiple of 6, here other 
side protruding part 36 of 6 which is a one side 
protruding part 3 Sand a same number i s formed in each 
sipe groove 33 , these one side protruding part 35 and 
other side protruding part 36 isarranged alternately in 
longitudinal direction and radial direction of sipe 
groove 33. Here, mountain shape , here bending 
overhang it does aforementioned one side protruding 
part 35 infrustum condition facing toward one side, on 
one hand, other side protruding part 36 thenx>untain 
shape , here bending overhang has done in frustum 
condition feeing toward theother side, but these one 
side , remaining site , namely main body 37 wherethe 
other side protruding part 35 and 36 are not provided 
has displayed flat plate. And, these one side , other 
side protruding part 35 and 36 just same amount with 
respectto substance overhang have made respectively 
one side and other side,the protruding heigjit H, as 
for J it is desirable to be inside range of 0.5 to 3.0 two 
times groove width Wof sipe groove 33. As for 
reason, When aforementioned protruding heigft H, J is 
under 0. 5 times of thegroove width W, to control 
deformation of 28 of block in thesatisfactory, because 
because it not to be possible, pulling out bladefor sipe 
groove formation becomes difficult as a result, 
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collection water expulsion behavior ofthe sipe groove 
33 it becomes inpossible, to inprove in effective, 
when on onehand, exceeds 3.0 tine, in after 
vulcanizing. In addition, these one side , other side 
protruding part 35 and 36 number and shapeare same 
together, from this kind of thing in one side it 
becon^lmost equal to total overhang volume of 
rubber which overhang is done, andthe total overhang 
volume of rubber which overhang is done as a result, 
sidestiffiiess of each partition region 34 almost equal in 
other side regardless of theexistence of one side, other 
side protruding part 35 and 36. Here, in center of 
aforementioned one side protruding part 35 it can 
provide thecylindrical connected rubber 38 which 
connects with other side side wall 35a and one side 
side wall 35b inthe said one side protruding part 35, 
these connected rubber 38 extend, crossing vis-a-vis 
side wallof sipe groove 33, controling collapsing 
deformation of one side protruding part 35 atthe time 
of running of tire 22, prevent decrease of thecollection 
water expulsion behavior. On one hand, it can 
provide cylindrical connected rubber 39 which 
connectswith other side side wall 36a and one side 
side wall 36b in said other side protruding part 36 
even in center of the other side protruding part 36, 
these connected rubber 39 extend, decrease of 
collectionwater expulsion behavior crossing vis-a-vis 
side wall of sipe groove 33, controling thecollapsing 
deformation of other side protruding part 36 at time of 
running of the tire 22, prevent. 

[0013] In addition, sipe groove 40 of multiple which a 
Imost extends parallel tothe auxiliary groove 27 even 
in aforementioned rib 29 is formed, but these sipe 
groove 40are serri- blind sipe where inside edge ends 
in middle of therib 29, other point is similar to 
aforementioned sipe groove 33. 

[0014] Now, aforementioned pneumatic tire 22 icy and 
snowy road or wet road assume that ithas run. This 
time, Receiving external force of circumferential 
direction fromroad surface, it deforms block 28of tread 
part 21 for sake of, Collapsing, plugging it tries sipe 
groove 33 which was formed to said block 28to do 
but, Aforementioned way because in sipe groove 33 
other side protruding part 36 which bending 
overhangis done is together provided in mountain 
shape facing toward one side protruding part 35 
andthe other side which bending overhang are done in 
mountain shape facing toward theone side, these one 
side , contacting with other side side wall 35a, 36a and 
one side side wall 35band36b in other side 
protruding part 35 and 36, to stretch mutually, 
deformation of aforementioned block 28 is controled 
Because of this, as for water on icy and snowy road 
and wet road beingsucked inside sipe groove 33 
securely, collectionwater expulsion behavior improves, 
therunning performance with icy and snowy road and 
wet road improves. This time, one side, other side 
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protruding part 35, As for 36 from sipe groove 33 in 
reverse direction in mountain shape overhang to do, 
Furthermore, total overhang volume of rubber which 
overhang is done is almost equalrmtually for sake of, 
With sipe groove 33 partition is done as for rubber 
volume of partition region 34 which, These protruding 
part 35, 36 existing, with partition region 34 which is 
position ofthe one side of optional sipe groove 33 
and partition region 34 which is position of theother 
side it becomes almost equal, as a result, side stiffness 
regprdingno partition region 34 almost becoming 
uniform, occurrence of irregular wear iscontroled in 
effective. Furthermore , also action of sipe groove 40 
being similar toearlier description, it is 

[0015] In Figure 2 and 6, 7, 41 when vulcanizing the 
aforementioned pneumatic tire 22, is mold for 
vulcanization which is used, the mold 41 for this 
vulcanization has tread crirrping surface 42 which 
thetreadpart 21 crirrping is done. As it extends to 
circumferential direction almost in this tread crirrping 
surface 42 , therrultiple which leaves to axial direction, 
here overhang of 4 it canprovide with main bone 43 
which is done and in these rminbone43 it crosses in 
right angle and multiple secondary bone 44 
whichleaves to circumferential direction, as for main 
bone 43 main groove 26, as for thesecondary bone 44 
auxiliary groove 27 is formed in tread part 21 of 
unvulcanized tire. Here, secondary bone 44 has ended 
in outermost main bone 43, as a result, by with main 
bone 43 and secondary bone 44of outermost 2 is 
surrounded recess 46 of multiple which is formed inthe 
aforementioned tread crimping surface 42 , these recess 
46 form block 28 inthe tread part 21 of unvulcanized 
tire. In addition, rib 29 is formed by ring shape recess 
with main bone 43of outermost 2 and both ends of 
tread crimping surface 42. 

[0016] 50 is blade in order to form sipe groove 33 in o 
uter surface of theblock 28, these blade 50 recess 46 of 
part, here one or more , here at a timethe 3 are provided 
at least in recess 46 of all. Each blade 50 has 
errbedding section 51 in radial direction outer edge 
part, tMsenbeddingpection51 errbedding is done in 
mold 41 for vulcanization. 52 is sipe forming part 
which extends from aforementioned errbeddingsection 

5 1 feeing toward radial direction inside, this sipe 
forming part 52 overhang has donefrom surface 
(bottom surface) of aforementioned recess 46. In 
addition, as for aforementioned sipe forming part 52 as 
almost it extendsparallel to secondary bone 44, both 
ends contacts main bone43, height being same in 
whichever position, theaforementioned main bone 43, 
is somewhat lower than height ofthe secondary bone 
44. As a result, each recess 46 multiple whichleaves 
to circumferential direction due to thesipe forming part 

52 of these blade 50, here partition is done in 
partition region 53 of the4, but volume of these 
partition region 53 regprding no partition region 53 is 



ISTA's Paterra(trr^, Version 1 .5 (There may be errors in the above translation. ISTA cannot 

be held liable for any detriment from its use. WWW: http://ww.intlscience.com Tel: 800-430-5727) 



JP 98080923A Machine Translation 



[0 0 1 7] K50I=I41M ^j&6P52£x>7KXADX 

fc-flOHft8B55i3«fci;-flllBttSS55fcg|»BHi (6BBf) T-B 
ft*-H:-C?i$fiELfc{ftfl!IBttW563&<Klt&*L, Cft£-<dJ3ffiSi 
55 <t 4frH B &SP56 k It 7 U— K50COS^^ A fc «fc ft I- 

xarciMlitvci**. ::t\ iiMB-«Bteffl55te-«lKiRi 

SStt. BP%*tt«57f*¥tttt£MLTl*4o fit, Cftb- 
fl!L teiiJBftSB55. 56l*S6ff±H-fi*£W— flk ffi«(--t*i-€ ? 
tijgajL, :7»33K-flk ffi«36ai8S35, 36*^JS-TS 

. *fc„ wtlb-GL tofJJBttaP55, 56I*BL »tt*«*f=H- 

^ftS6a{tWttt«IS«L<, d «IIBKBi««53a>S 
«l*-fflk ffe«Sftffll55, 56(Off«(cttj6*ri$l$*L<<j:*o 
::t\ hMB-«U «M»Btt»55. 56<D**8P(-l4Bfffin^<0 

{*ffi57K» LT «3E L-CKtf, z7»33lzRtttt<D5$*S=T 
A38, 39*^«-r*o «#MH0)2*a)S#43i: hb7 K 



[00 1 8] fLT, C<0«fc5ftaDflSffl*S41*fflL^"C*:iDBt 

"Vtan«-r**«c=tt. »*iD«*^-v*joaE«*a4ir= 

ioflt*-!'** hb7 Ka«ltS42S*t?Sttltffif^flL#W* 
0 ZOkZ. ±#43. B'J#44. ^U— K50<D*M:7?&j£ffl52l* 
mute* 4 Whys? K»21fc#L&**U »hL/y KSB210 
*£ffii::«»<D±ai26. BJ»27*<, *fc. C^^>±ii26, MS 
27d «fc o T B fi£ £ *ifc ? a ? -9 28(7) ttSffi I- lifl^CD «fc 3 ft * 
-f^3l33A<]Ett^oS»lc^**l4o *a>ft. *ntt«*S4 
ISMM"***, COfc** ^U-K50li5HSdTA38. 39CD& 
+ *#JRrL#j&<& KS?21^&3l£tfefrH*fctf>. SfidT 

A38, 39l*-9--f ^»33rtrc3SS-r*<0"C*4. 



almostequal. In addition, thickness N of 
aforementioned blade 50 thin, itis a 1 .5 ran it is 
quite usually from 0.5 mm by comparison with 
theaforerrentioned main thing and thickness of 
secondary bone 43,4 4,in addition, substantial fine 
thick in entire area. 

[0017] To each blade 50 partially mjltiple sites , here 
bending doing with 6 site with theerrbossing , 
bending doing sipe forming part 52 with one side 
bending part 55, and one side bending part 55 and 
thesame number site (6 site) which it formed other side 
bending part 56 which it formed is provided, theseone 
side bending part 55 and other side bending part 56 is 
arranged alternately in longitudinal direction and radial 
directionof blade 50. Here, mountain shape , here 
overhang it does aforementioned one side bending part 
55 infrustum condition facing toward one side, on one 
hand, other side bending 56 themountain shape , here 
overhang has done in frustum condition feeing toward 
theother side, but these one side , rerraining site , 
namely main body 57 wherethe other side bending 
part 5 5, 5 6 is not provided has displayed flat plate. 
And, these one side Just same amount with respect to 
substance overhangdesignates other side bending part 
5 5, 5 6 respectively as ore side , and other side 
forrrsthe one side, other side protruding part 35 and 
36 in each sipe slot 33. In addition, these one side , 
other side herding part 5 5, 5 6 number and shape is 
sametogether, it becomes almost equal to total 
overhang volume to one side and thetotal overhang 
volume to other side as a result, volume of 
aforementioned partition region 53almost equal from 
this kind of thing regardless of existence ofthe one 
side and other side bending part 5 5, 5 6. Here, 
aforementioned one side , penetrating hole 5 8, 5 9 of 
circular cross section is formed bythe center of other 
side bending part 5 5, 5 6 respectively, these 
penetrating hole 5 8, 5 9 extend, crossingvis-a-vis 
rrain body 57, cylindrical connected rubber 38, form 
39ineachsipeslot33. In addition, it has not 
illustrated in cyclic recess with main bone43 of 
outermost 2 and both ends of tread embossing surface 
42, but theblade in order to form sipe slot 40 is 
provided 

[0018] When unvulcanized tire is vulcanized and, mak 
ing use of mold 41 for thiskdnd of vulcanization, after 
storing up said unvulcanized tire in mold 41 
forvulcanization, filling vulcanization medium of high 
temperature and the high pressure inside bladder, you 
push said unvulcanized tire to embossing aspect 
whichincludes tread embossing surface 42. This time, 
main bone 43, secondary bone 44, sipe forming part 
52 ofthe blade 50 is pushed in by tread part 21 of 
unvulcanized tire, in outer surface of the said tread part 
2 1 main groove 26 of multiple, auxiliary groove 27, 
in addition, sipe groove 33 anaforementioned way is 
forrred accurately and easily in outer surface of 
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theblock 28 which was formed these main groove 26, 
by auxiliary groove 27. after that, mold 41 for 
vulcanization is opened, but thistime, as for blade 50 
while connected rubber 38, cutting off therriddle of 39, 
because it is pulled out from tread part 21, 
theconnected rubber 38, 39 it remains inside sipe 
groove 33. 

[0019] Figure 8 and 9 are figure which shows 2nd em 
bodiment of thisinvention Finishing regarding this 
embodirnent, tongue piece of rectangular in multiple 
sitesfrom blade 60 and causing and bending doing, 
facing toward the one side other side bending part 62 
which overhang is done have tried to form in triangular 
peakcondition with one side bending part 6 1 which 
overhang it does and facing toward theother side in 
triangular peak condition As a result, when sipe 
groove is formed in tread part 21 making use of 
theseblade 60, aforementioned one side , one side and 
other side protruding part which to the other side 
balding part 61 , 62 and corrplementary relationship 
are are formed in said sipe groove . Because and, 
these one side , gap of slit is formed with 
theprotruding end of other side bending part 61 and 
62 and flat inam body 63 of blade 60, it iscormected " 
one side sidewall and other side sidewall of 
aforerrentioned sipe groove by theconnected rubber of 
slit. Furthermore , other constitution and action are 
similar tothe aforerrmtioned 1st errbcdirnsnt. 

[0020] Figure 10 and 1 1 are figure which shows 3rd e 
mbodiirent of thisinvention Regarding this 
errlxxiirrent, as other side bending part 67 which 
overhang is done pluralityit forms respectively in 
blade 65 with one side bending part 66 which 
overhang isdone and facing toward other side facing 
toward one side, these one side ,forms other side 
bending part 6 6, 6 7 in cross section length round, it 
has arranged into sawtooth shape. As a result, when 
sipe slot is formed in tread part 21 making use of 
theseblade 65, aforementioned one side , one side and 
other side protruding part which to the other side 
bending part 6 6, 6 7 and corrplementary relationship 
are are formed in said sipe slot . Furthermore , other 
constitution and action are similar tothe aforementioned 
1st embodiment. 

[0021] Figure 12 and 13 are figure which shows 4th e 
rrixxlirnent of thisinvention Regarding this 
embodiment, other side bending part 72 of cross 
section rectangular which overhang is donethe 
plurality it forms respectively in blade 70 with one 
side bending part 71 of thecircular cross section which 
overhang is done and facing toward other side 
facingtoward one side, aforementioned one side , 
arranges other side bending part 7 1 and the72 into 
longitudinal direction of blade 70 alternately. Asa 
result, when sipe groove is formed in tread part 2 1 
making use of theseblade 70, aforementioned one side , 
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one side and other side protruding part which to the 
other side bending part 7 1 , 72 and complementary 
relationship axe are formed in said sipe groove . 
Furthermore , other constitution and action are similar 
tothe aforementioned 1st errixxliment 

[0022] Figure 14 and 15 are figure which shows 5th e 
rrbodirrent of thisinventioa Regarding this 
errixxliment, other side bending part 77 of plurality 
which is a cross section rectangular whichthe overhang 
is done it forms respectively in blade 75 with one side 
bending part 76 ofthe 1 which is a cross section heart 
shape which overhang is done and facing towardthe 
other side racing toward one side, aforementioned one 
side bending part 76 in thelongitudinal direction 
center of blade 75, arranges other side bending part 77 
respectively in longitudinal direction both ends ofthe 
blade 70. As a result, when sipe groove is formed in 
tread part 21 making use of theseblade 75, 
aforementioned one side , one side and other side 
protruding part which to the other side bending part 7 
6, 7 7 and complementary relationship are are formed in 
said sipe groove . Furthermore , other constitution 
and action are similar tothe aforementioned 1st 
embodiment. 

[0023] Fintherrnore, tread part 21 was formed from rub 
ber layer of 2 layers of theoutside rubber layer 23 
which consists of foamed rubber and usually inside 
rubber layer 24 which consistsof rubber (rK>nfoaning 
rubber) regarding aforementioned embcxliment,, but 
usually it ispossible to form tread part 21 entirety from 
rubber at time of thisinventing. In addition, cross 
section shape X shape, may designate one side and 
the other side protruding part as diamond shape and 
hexagonal shape or other ones at time of this inventing. 
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[0024] 

[Effects ofthe Invention] As above explained, accordin 
g to this invention, while controling the irregular wear, 
irinning performance with icy and snowy road and 
wet road it can improve. 
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[Brief Explanation of the Drawing(s)] 

[Figure 1] It is a top view of tread part which shows 1 st 
errixxliment of this invention. 

[Figure 2] It is a partially cutaway perspective view whi 
ch shows block. 

[Figure 3] It is a I - 1 arrow cross section of Figure 2. 
[Figure 4] It is a II - II arrow cross section of Figure 2. 
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[Figure 6] It is a partially cutaway perspective view whi 
ch shows mold for vulcanization 

[Figure 7] It is a IV - IV arrow cross section of Figure 
6. 

[Figure 8] It is a partially cutaway perspective view of b 
lade which shows 2nd embodiment of this invention 

[Figure 9] It is a V - V arrow cross section of Figure 8. 
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[Figure 10] It is a front view of blade vicinity which sh 
ows 3rd eirixxliirent of this invention 

[Figure 11] It is a VI - VI arrow cross section of Figur 
e 10. 

[Figure 12] It is a front view of blade vicinity which sh 
ows 4th errixxlirnent of this invention 

[Figure 13] It is a VII - W arrow cross section of Figu 
re 12. 

[Figure 14] It is a front view of blade vicinity which sh 
ows 5th errixxiirrent of this invention 

[Figure 15] It is a VHI - VHI arrow cross section of Fig 
ure 14. 

[Figure 1 6] It is a cross section of block which shows c 
onventional sipe groove. 

[Explanation of Reference Signs in Drawings] 

21... tread part 22... pneumatic tire 

26... main groove 27... auxiliary groove 

28... block 33... sipe groove 

35... one side protruding part 36... other sid 

e protruding part 

38 and mold for 39... connection rubber 41... 
vidcanization 

42... tread crirnping surface 43... main bone 
44... secondary bone 46... recess 

50... blade 55... one side bending part 

56... other side bending part 
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